Introduction
The lice parasitising Accipitriformes have been studied by many authors in various parts of the world (Gállego et al., 1987; Pérez-Jiménez et al., 1988; Perez and Martin-Mateo, 1995; Mey, 2001) . Lice belonging to the genus Craspedorrhynchus (Kéler, 1938) are common ectoparasites of accipitrid birds, except vultures (Perez and Martin-Mateo, 1995) , and at present approximately 40 species have been described (Price et al., 2003) . Gállego et al. (1987) published a paper on the species of the genus Craspedorrhynchus from falconiform birds in Spain and gave an identification key for this genus. Craspedorrhynchus platystomus (Burmeister, 1838) was originally reported from common buzzard (Buteo buteo) (see Price et al., 2003) , but Gállego et al. (1987) subsequently reported the species from other hosts (including Accipiter gentilis, A. velox, Aquila chrysaetos, Buteo abbreviates, B. borealis costariensis, B. erythronotus, B. swainsoni, Leucopterinus semiplumbea, Milvus milvus, Pernis apivorus) from around the world (Argentina, Costa Rica, Czech Republic, France, Finland, Germany, Poland, Portugal, Spain, United States). Hafez and Madbouly (1968) reported it from Buteo buteo vulpinus in Egypt, and there are previous reports from Turkey originating from both common buzzards (İnci et al., 2010) and long-legged buzzards (Buteo rufinus) (Cretzschmar) (Dik, 2006; Dik and Aydenizöz Özkayhan, 2007) .
Chewing lice species known from Accipitriformes have not been studied sufficiently in Turkey. Gülanber et al. (2006) identified 3 undetermined species (Laemobothrion sp., Craspedorrhynchus sp., and Degeeriella sp.) on longlegged buzzards, Buteo rufinus (Cretzschmar), in the Central Anatolia region of Turkey. Dik (2006) identified 4 louse species (Laemobothrion maximum, Degeeriella fulva, Craspedorrhynchus platystomus, and Colpocephalum sp.) on the same species in Konya Province of Central Anatolia. These identifications were the first records from Turkey. Recently, C. platystomus was recorded from longlegged buzzards (Buteo rufinus) and common buzzards (Buteo buteo) from Kırıkkale and Cappadocia, respectively (Dik and Aydenizöz Özkayhan, 2007; İnci et al., 2010) . The above mentioned studies included descriptions of the morphology using only light microscopy (LM); there are few scanning electron microscopy (SEM) studies on C. platystomus or any other species of this genus in the literature.
This study was performed to investigate further micromorphological specialisations of C. platystomus utilising both LM and SEM. specimens were allocated for microscopic investigation. All samples were fixed in 70% ethanol. Two specimens for LM were routinely cleared in 10% KOH, washed in distilled water, dehydrated in graded alcohols (70%, 80%, 90%, and 96%) for 24 h at each step, and mounted on the slides in Canada balsam. The lice specimens were then identified and examined under a Leica DM750 light microscope.
In addition to the above, 1 male louse and 1 female louse were processed for SEM according to the method of Turner et al. (2004) . This method was slightly modified by the authors and produced consistent results.
The modifications entailed replacing critical point drying by incorporating ether evaporation during drying and a lice-cleaning solution of highly volatile chemicals during dehydration. Later, the samples were mounted onto aluminium stubs with double-sided sticky tape. They were coated with gold in an EMSCOPE SC500 sputter coater and viewed under a Zeiss SUPRA 55 VP FE-SEM.
All morphological characteristics found during the LM investigation were verified during the SEM study.
Morphological terminology follows that of Clay (1951) . The scientific names of birds follow Clements et al. (2012) . All measurements are given in millimetres.
Results
The lice were measured as follows:
Female: head length: 0.96-1.00; head width: 0.98-0.99; cephalic index: 0.98-1.01; thorax length: 0.52-0.56; abdomen length: 1.09-1.27; abdomen width: 1.13-1.26; total body length: 2.60-2.79.
Male: head length: 0.86-0.87; head width: 0.77; cephalic index: 0.99-1.00; thorax length: 0.45-0.46; abdomen length: 0.97-1.06; abdomen width: 1.07-1.10; total body length: 2.29-2.40.
The following morphologic features were noted and recorded:
The body of the male (Figures 1 and 2 ) is smaller than that of the female (Figures 3-5 ). The head is large, trapezoidal in shape (Figures 1-6 ), and well chitinised. Both SEM and LM showed that the anterior margin of the head is slightly invaginated in its medial aspect. The hyaline margin was clearly emarginated while the marginal carina was interrupted medially and laterally (Figures 1-4) .
Clypeus is rectangular in female and oval and truncated anteriorly in male (Figure 7 ). Clypeal signature tongueshaped and extended towards the posterior. Anterior borders of the clypeus form folds that create a pair of notches at the margin (Figures 2, 4 , and 7). Mandibles well developed and notched medially on the occlusal surface (Figure 8 ). Labrum covered by the mandibles and not visible ( Figure 9 ). Gular plate pointed posteriorly. Three relatively long setae noticed in the region of the temples (Figures 6 and 9 ). Anterior to the antennal base, there is a robust conus, which is strategically placed, possibly in order to shield and protect the antenna (Figure 10 ). The antennae have 5 segments. Two proximal ones (scape and pedicel) wider than the third; fourth and fifth (flagellomeres) taper noticeably towards the apical end (Figure 10 ). There are 4 long and 7 relatively small sensilla basiconica (peg organs) situated at the tip of the fifth segment (Figure 11 ).
The thorax (prothorax and pterothorax) of both sexes relatively small without thoracic spiracle noted due to the viewing angle. The prothorax diamond-shaped under both SEM and LM, and pterothorax slightly wider than prothorax. There is 1 relatively long seta on each side of the posterolateral angles of prothorax, 3 long setae on each of the posterolateral angles (Figures 5, 6 , and 12), and 3 long setae on posterodorsal margin of pterothorax (Figure 12 ).
Sternal plate slender in appearance, wider in posterior aspect, and narrowed towards anterior ( Figure 13 ). The legs are short and well developed. First pair of legs shorter than second and third pairs. The legs terminate into 2 strong tarsal claws with 3 stout, interdigitating, appositional, thumb-like spines (Figure 14) .
The dorsoventrally flattened abdomen is well chitinised in the lateral. The abdomen is more rounded and shorter in the male than in the female. There are more setae on the male terminalia than on the female terminalia (Figures 15  and 16 ). Paratergal plates well sclerotised and triangular in shape. Long setae are observed in tufts, laterally placed on the abdominal segments, especially concentrated on the central surface as well.
The female vulva is covered and could not be viewed properly (Figure 16 ), but an incomplete transverse row of long setae on the vulval margin and 2 clusters of short setae towards the anterior were noticed, while the anus can be noted on the terminal abdomen with 2 clusters of thick setae on 2 sides (Figure 17 ). There are 6 tergal setae on each side of segments I-VI, and 5 on VII.
The male basal plate is long and wide compared to that of other species in the genus. It was rounded towards the anterior. Parameres well developed and slightly curved distally (Figure 18 ).
Discussion
The ischnoceran genus Craspedorrhynchus exclusively parasitises raptors (Accipitriformes) (Mey, 2001) , except for vultures (Perez and Martin-Mateo, 1995) . The diversity of this apparently morphologically uniform ischnoceran group has been very poorly studied (Mey, 2001) . In Craspedorrhynchus spp., the premarginal and ventral carinae of the forehead reach farther anteriorly than the dorsal anterior plate (clypeal plate). The clavi are well developed (Perez and Martin-Mateo, 1995) .
Morphological characteristics of C. platystomus have previously only been studied by LM (Seguy, 1944; Hafez and Madbouly, 1968; Martin-Mateo and González-Andujar, 1983; Gállego et al., 1987; Dik, 2006) ; no SEM studies were found in existing literature. Upon examining C. platystomus, the following observations were made.
The anterior borders of the clypeus formed folds, which created a notch at their tip on either side. This feature could assist in the attachment to a feather. The mandibles were broad, flattened, and deeply notched on the cutting edges, seemingly adapted to the cutting of feathers as well as being suited to scraping dry, flaky, exfoliated cells off the skin of the host. Slifer (1976) examined the sensory organs on the antennal segments of Craspedorrhynchus americanus (Emerson, 1960) specimens collected from red-tailed hawk, Buteo jamaicensis (Gmelin); however, no reports were made concerning the sensilla basiconica. Slifer (1976) reported that the antennal flagellum of the female showed tactile setae and chemoreceptors. These types of receptors were all previously described in studies performed on insects from other orders. However, Khan et al. (2011) detected 10 tactile sensilla (setae and pegs) on the distal apex of flagellomere II of Degeeriella regalis (Giebel, 1886) which was collected from the black kite, Milvus migrans (Boddaert). Perez and Martin-Mateo (1995) also reported that sensilla basiconica were present on the antennae of louse species. They stated that basiconic sensilla were distinguishable from the trichoid ones by the thicker aspect of their projected portion. Perez and Martin-Mateo (1995) recorded that the thickness of the cuticular wall of the sensilla basiconica was variable, and 4 relatively long and 7 short sensilla basiconica were detected on the apical end of the antenna of C. platystomus, which was the case in this study as well. Sensilla coeloconica were not observed in the specimens during our examination due to a covering of natural fats, oils, and waxes.
The overall morphometry in both sexes was similar to that reported by other authors (Seguy, 1944; Hafez and Madbouly, 1968; Martin-Mateo and González-Andujar, 1983; Gállego et al., 1987; Dik, 2006) .
Chaetotaxy is obviously a very important issue in the identification of louse species. The absence or presence and placement or arrangement of setae on the body and the measurements are the most important variables, especially the arrangement of tergal and sternal setae on the abdomen, which are used most often in identification of the species. These features are well observed in LM, although with SEM more details are visible. Although some of the aforementioned features were seen well in the specimens examined with LM, SEM presented much more to observe as far as setal arrangement and placement was concerned. Thus, sometimes with SEM we can find more prominent features for differentiating louse species.
In conclusion, SEM is suitable for examinations of most morphological characters not seen in detail by utilising, for example, LM. However, it must be kept in mind that SEM scans the surface of the specimen only and that some morphological characters such as clypeal signatures and genital plates in female and male genitalia will not be visible with SEM. SEM is an expensive method for the investigation of arthropods in routine circumstances.
However, SEM could be used in differential diagnosis of species that have highly similar morphological characteristics as well as in specialised micromorphology and morphometrics.
